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1 Revision History

Table 1: Revision history

Issue Date Changes Responsible
1.0 | 13.01.2020 | First version S. Jarvinen
1.1 | 23.10.2020 | Changed facility status and login information S. Jarvinen
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2 About this document

This document describes the design details of the PEPSI spectrograph that are rele-
vant for planning the observations. It also describes in detail how the observations are

performed.
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3 General information

PEPSI had PI instrument status at the LBT until 2020A. If you wish to observe with
PEPSI and have questions beyond the usual, please contact either the PI Prof. Dr. Klaus
G. Strassmeier at AIP or Mark Wagner at LBTO. PEPSI is operated as a facility in-
strument since Feb. 1, 2020.

The basic description of PEPSI is given by Strassmeier et al. (2015, AN, 336, 324)
and (2018, SPIE, 10702, 12).
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4 Planning the observations
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Figure 1: PEPSI observation modes.

4.1 Spectral ranges

The entire spectral range of the PEPSI is from 383 to 912 nm but it can not be covered
by a single exposure (see, Fig.1 for more details). PEPSI has two arms, blue and red,
that cover spectral ranges 383-544 nm and 544-912 nm, respectively. Each arm has three
cross-dispersers:

e CD1 383-426 nm in blue arm

CD2 426-480 nm in blue arm

CD3 480-544 nm in blue arm

CD4 544-627 nm in red arm

CDb5 627-741 nm in red arm

e CD6 741-912 nm in red arm

Simultaneously, one can observe one wavelength region in blue and one in red, however,
CDs 3 and 4 can not be used at the same time.
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4.2 Resolution modes

Observations can be done using three different fibers, that is with three different reso-
lutions:

e 100 pm gives R=250,000
e 200 pm gives R=130,000

e 300 pm gives R=50,000

4.3 Exposure times

Exposure time depends on the target, the wanted resolution, and used cross-disperser.
Exposure times can be estimated using the exposure time calculator that is available on
PEPSI web page.

One can have different exposure times and numbers of exposures for cross-dispersers
in blue and in red arm (examples below):

e 30 min in blue, 20 min in red < red is idle for 10 minutes
e 30 min in blue, 2x15 min in red < both are ready around the same time

e 3x10 min in blue, 6 x5 min in red < both are ready around the same time, blue
likely idle for some minutes due to read-out times ( 80 sec / read-out)
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5 Executing the observations

5.1 Accessing PEPSI Graphical User Interface (GUI)

Observations can be executed either using the PEPSI 4K monitors in the LBT control
room or one can observe remotely.

Figure 2: PEPSI computer screens at LBT control room.

In case of remote observing (NOTE that you must request SSH and VPN access to
LBTO beforehand via this form: Google Form)
from Linux machine

e take VINC connection by typing in terminal vncviewer -via USERNAMEQ@ssh.lbto.org
-shared 192.168.164.14:

e cnvironment (telemetry, see Sect. 7) status can be seen at 192.168.164.14:2
e passwd is given on need to know basis
e in the end, close the connection from the upper corner ‘x’
from Mac
e one has to first make a VPN connection vpn.lbto.org
e username and passwd are given on need to know basis

e and then take a VNC (with TigerVNCViewer) connection to server alpha.pepsi.lbto.org:1
(or :2)

e in the end, close the connection with Fn+F8, exit viewer and disconnect VPN


https://docs.google.com/forms/d/e/1FAIpQLScskTC0J3LF4NgTrHFE60aUjoe7Rtv0SArEurcxmmgdxChy-A/viewform?usp=sf_link
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Figure 3: Top: VNC view of the user interface (:1). Bottom: VNC view of the telemetry

(:2).

The PEPSI user interface program should be kept running all the time.

If it is not running, click Activities in the left upper corner. You should get a menu
having PEPSI logo. Click on that logo to open the program. Alternatively one can use
a terminal to open it (if no terminals open, open a new one). On pepsi@alpha type

‘pepsi’.

5.2 Connecting with PFU
1. Now you should have ‘PEPSI Spectrograph Control Interface’ open.

e In case PEPSI has been used for solar observations (SDI selected) and you
have text ‘Waiting for Sun‘ in the ‘PEPSI Spectrograph Control Interface’,
click ‘Abort‘ to be able to start night observations.
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PEPSI Spectrograph Control Interface x

g

| Exposure | Num | Cross Disperser

| | Exposure | Num | Cross Disperser

| 00:26:00.000 [5 |1 [f [ 3:4p00-5sa1 g | oo:26:00.000 5 |1 [ [ see278-7419 [

| 00:26:00.000 [§ |3 [5| [ 2:4265-4800 | oo:26:00.000 5] |3 [§ [ 454416278

O e0:26:00.000 [ |2 [5 [ 1:3837-4265 [§]| O |eo:26:00.000 [ |2 [ [ e:7419-3057 [g]
Sl
LBT cer @ FFU O varT i\ ‘P‘g g‘_ PEPS| Spectrograph
VATT L1 TdORRL) S A gt == Control Interface
0 AP -
@® zo0 O 1o0L S oF =
O roL : :
— O 8l o T First cycle: | O E Last cycle: | 1 @
O sol Time lag: | 00:00:00 [3 | V5558 Sgr
Mirror FPE O Traces O Flat |
Note:
@ Blus @ Off O Master (O Dark Dbservers‘| o M II
O Red O on O Manual | Start H Stop || Abort || Calibs || Program |
5XS: LBT SXT: LBT DXT: LBT | DXS: LBT
! i | te exp /3 | subexpl1l | cycley/1 | total2/4

00:18:04 - 00:28:31 - 00:44:04

00:18:04 - 00:28:31 - 00:44:04

00:10:26.4 (40%) - 00:15:33.6 (60%)

00:10:26.4 (40%) - 00:15:33.6 (60%)

e Click on LBT check button to connect and open ‘PEPSIQLBT":

PEPS| Spectrograph Control Interface x
[ Ewosure | Num | CrossDisperser [ Gwosre | Num | Cross Disperser
[0o:26:00.000 [ [1 [ [ 3%e00-54m [ |‘00:26:00.000 [ [1 [ [ s:e278-7219 @I
[eo:26:00.000 [ [3 [ [T2ezes-ae00 [ |wo:26:00.000 [ [3 [ [ aiannez7e ‘I
00:26:00.000 [5 |2 [g [ 1:3837-a265 [¢| O [oo:26:00.000 [§ [2 [ [ 6 -7419-0087 I
Siicer
O w0 O 2000 &) b @) i\ ’PSI . [REEESTS pectioursph
0 varr = PE‘ === Control Interface
® 200 O 100 DRt (®) <t =
O PoL A =
0w O |Om O Firsteycle:| 0[5 Lastoyles| 1[5
0 soi Time lag: | 60:00:00 [3 | V5555 Sgr
Fiirror e @)t (8) B
Note: |
(Ol (elRor, QO Master O Dark Onservers: | G i 1T
Ofed Clan Ciptental [ st ][ _swoe ][ aver [ camws ][ program |
sxs: o7 SxrsLoT oxT: LBT ] oxs: Lot

00:18:04 - 00:28:31 - 00:44:04

expl3 | subexp U1 | cycdel/1 | total 2/4

00:18:04 - 00:28:31 - 00:44:04

| 010264 (30%) - 00:15:33 8 0%)

00:10:26.4 (40%) - 00:15:33.6 (60%)

e Check that PFU radio button is selected:

PEPSI Spectrogr

aph Control Interface x

[ Exposure | Num | Crass Disperser

[ Exposure | Num | Cross Disperser

|0o:26:00.000 [ [1 [ [ 3:4800-50m

[l |00:26:00.000 [ [1 [ [ sie2ze-1219 [

|0o:26:00.000 [ [3 [§ [24265 ae0m

e

El |wo:26:00.000 [ [3 [ [ aiannez7e

}.l\oozzszoo‘uao ERE @_{mmazss

[cE3)

@ O [oo:26:00.000 ] [2 [ [ &:7919-5087

00:18:04 - 00:28:31 - 00:44:04

Slicer
=
2 am (e & W) | (@) ‘ E.Ps‘-' .. PEPSI Spectrograph
0O VaTT _— P‘ e Control Interface
O PoL O soi AIP
® 200 O 1000
0 ro OF g First cycle: | § B Lestome|1 E]
r
300 1300
o | O c Time lag: | 60:00:00 [ | V5558 Sar
i — O Taces O Ft :
Note:
® Blue ® oft
O Master O Dark Observers: | Cw 1T
Ofhed) le)C (@) {2z [ st ][ _swoe ][ aver [ camws ][ program |
sxortoT Sxr. o7 oxT: Lot ] oxs: o

expl3 | subexp U1 | cycdel/1 | total 2/4

00:18:04 - 00:28:31 - 00:44:04

00:10:26.4 (40%) - 00:15:33.6 (60%)

00:10:26.4 (40%) - 00:15:33.6 (60%)

2. A ‘PEPSIQLBT* window should appear:
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Target 1
Object:| 5558 Sqr Azimutn: | +001:51:44.7
JulianDay: | 2458658, 81144 Altitude: | 38:40:35.7
Date: | Mon Jun 24, 2019 51:10:24.3
:28:28.2 1.59%

17:35.7 Hellocent del: | 505,537

Ra: [ 18:11:27.13 197.60
46:32.5 B
Hour angle: 08.5 033

Parallactic: | +901:39:30.5

® acve O ude | O pos

| cudesac[0 [ | O Awie Ok | @ e

O tensx O Rahtox ® Syncswox

Large Binocular Telescope.

Humidity: | 28.1 Windspeed: | 5.5
Ra: [ 18:10:18.40 Parallactic: [ +001:57:17.2
Dec urc: [ 07:28:28.5

Azimutn: st [ 18:17:34.8

Attitude: Local Time: | 60:28:28.8

[
‘ Temperature: [ 5.8 pressure: | 693.5
[

L Lert: PEPSIPFU Right: PEPSIPFU
s2.5 144 (91.5) 1762 2012 (65 Rotator: | 210:00:07.4 Rotator: | 210:00:17.0
Hotspot X: | 367.28 Hotspot X: | 350.10
Hotspot v: | 370.34 Hotspot ¥: | 372.37
Focus: | 30000 Focus: | 30500
seeing: [ 0.63 Seeing: [ 0.68
Geswrs: [ ok Geswrs: [ 0K

ormet[ 0.3 omes 03 8 |

oo 3000 B[, | Fos 050 B[,

pepsiLaT Fiter Fiter

e Control Interface @ w0 O Np2 O ND3 @ noo O ND2 O ND3
Guder engage Guicer Erasse

5.3 Selecting and sending targets to LBT
1. Click ‘Program’ button on ‘PEPSI Spectrograph Control Interface’:

PEPSI Spectrograph Control Interface x
[ Exposure Num | Cross Disperser Exposure Num | Cross Disperser
00:26:00.000 1 [ [ wee-sm [ |‘00:26:00.000 [ [1 [ [ s:e278-7219 @I
00:26:00.000 3 [ [ zeees-as00 | 3 Bl [Tasean-eare @‘I
O | 00:26:00.000 2 [ [ 13837-4265 [g| O [o00:26:00.000 2 B[ e7a9-20e7 @I
Sticer
A A
LEL Sin  (BLe @ Pru Q vart a . PEPSI Spectrograph
O varT . —_— ’d Control Interface
O roL O sbi i
® 200 O 100
0 rou First cycle: | 0 Last cycle: | 1
O 00 O 130 QO Thar O FPE »
w - - Time lag: | 60:00:08 V5558 Sgr
Mirror FPE O Traces O Fat
Note:
® sue @® on = "
OftastetSORRarie S (o0 et | W i 11
Orea | Oon O e e |
sxs: o7 ] Sx7i 17 ox7: o7 ] Dxs: a7
exp 13 | subexpl/l | cyclelI | totalz/4 ep U3 | subexp UL | cydeld | total 24
00:18:04 - 00:28:31 - 00:44:08 00:18:04 - 00:28:31 - 00:44:04
00:10:26 .4 (40%) - 00:15:33.6 (60%) 00:10:26.4 (40%) - 00:15:33.6 (60%)

2. When you

a) already have an observing program, a ‘Observing Programmes* window
and a ‘Target Visibility Plot* window opens. If not, go to ‘Table’ menu, choose
‘Open or Close Table‘ and select the correct one.

Target Visibilty Plot x

Observing programmes

Select Table
ame. [ iber | Telescope | Start | End | buration|

HD 131951  5.80 260 PFU 108 21:19:60 ©9:24:00

Phases

MoonDist,

Aimass | Diumalvel

Attitude | Parallactic || Azimuth

Dutes| 237012019 [

ot [ 2570872015

Altitude: | 25

UT offset: | -7

Terb 10.00 260 PFU 100 22:43:00 01:24:00
RS Oph 11.30 260 PFU 81:32:00 02:19:40 09:47:49 |1 1=09510
V467 Cyg  14.68 200 PFU 140 03:43:40 61:24:60 Sunrise:| 05:04:41
58 Aql 5.63 200 PRU

V3665 Oph  17.60 200 PFU 02:02:20

Record: 2 | Marked: 1 | mciudes: o | Erasea: o | totar 7 |

Current date: | 23/06/2019 Starting time: | 20:55:00

Readout time: | 80

22:42 01:32 (82:50) 0 % (90)
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e If GUI had to be restarted, check that the correct program is open
(YYYYMMDD.obs)!

e select the target (highlighted with teal color) you want to observe and
send it to LBT. This does not yet move the telescope! Note that target
can be sent already during CCD readout!

Observing programmes 20180623.0bs x

Select Table

V Fiber [ Telescope | Start [ End [ Duration |
HD 131951 5.89 260 PFU 20:55:08 21:19:60 08:24:00
TCrb 10.60 208 PFU 21:10:00 22:43:60 01:24:00
RS Oph 3 200 PFU 91:32:00 02:19:40 00:47:40
vaa7 cyg 149§ 200 PFU B2:19:40 £3:43:40 61:24:00
58 Aql 5.63 a8 PFU A3:43:48 £4:20:48 08:37:00
V3665 Oph  17.88 21 PFU B4:28:40 06:23:00 02:02:20
Record: 2 | Marked: | | Included: b | Erased: 0 | Total: 7 |

Current date: | 23/06/2019 Starting time: | 20:55:00

Readout time: | 80 |5

e check that ‘PEPSIQLBT’ has the same target as you chose, or resend,
and check that ‘PEPSI Spectrograph Control Interface’ changed (target
name, selected cross-dispersers, exposure time, etc.) according to se-

lected target. Note that the changes happen only after CCD readout has
finished.

[ +001:51:48.7 |
<[ 38:40:35.7

;[ 51191243

<[ 1598

: [ 505,537

PEPSI Spectrograph Control Interface x
T Sosure T Cross Disperser T Exposure Cross Disperser
| 00: 26,0000 1 B[ a0 s [ [‘o0:26:00.000 [§] [1 [ [ Sremag_7a1o =)
/ﬁiﬁﬁ:ﬁu 3 [ [ 2426500 [o0:26:00.008 [ [3 [B] [ 4 50T 62N @‘I
[ 08:26:00.000 2 [ [ 337425 [ O [oo:26:00.000 [5 [2 [ [ 6 7419-9067 N
Siicer
—
| Lo 0w owe|®™ 0w | F ﬁi /By~ PEPSISpectrograph
. _— P‘ e Control Interface
:30:! 5 . O roL O soi AIP /
Lert: PEpSIPFU 200 1001 - -
First cycle: | 0 Last cycle: | 1
Rotator: | 210:00:07.4 Rotator: | 210:00:17.0 ~ - O Thar O FPE ‘ L
Hotspot x: [ 367.28 Hotspot x: [ 350.10 O so ‘Q Ot Time tag: [ 00:00:00 [ V553,
Hotspot Y: | 370.34 Hotspot ¥: | 372.37 Mirror ~ O Taces O Fat
Focus: | 30600 Focus: | 30500 — Note: [
Seeing:| 0.63 Seeing:| 0.68 ® sue ® or .M —
cesawes: [ ok cesowes: | ok B
E A | O Red O on Q Manual -
otsets 0.3 [ offaet: [ 0.3 E‘ [ s ][ swop ][ aoor ][ coms ][ erogram |
| e | sxs: 187 Sxr. a7 oxr: 18T ] oxs: a7
Focus: | 30000 Focus: | 30500
E‘mn: | EHM a:| exp 3 | subexp U1 | cycleld | total 2/ exp U3 | subexpll | cyclell | totalz/4
Filter Filter |
PEPSI LBT
Control Interface ® noo O N2 O ND3 ® N0 O ND2 O ND3 CRILEO8 ;9 353 - 009 0/0. OOSLEi047 0826 7 - 001 100
I 00:1026.4 (40%) - 00:15:33.6 (60%) 00:10:26.4 (40%) - 0015336 (60%)
Guider B Engage Guider Engage

e if you need to change pre-defined exposure times, click ‘Edit fields” and
a new window pops up and you can make the changes. Note that val-
ues in ‘PEPSI Spectrograph Control Interface’ do not change unless you
send the target information again (see A.) You can also change values in
‘PEPSI Spectrograph Control Interface’ directly, but then the visibility

10
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plot does not change and block will not remember the changes made in

5
Observing programmes 20190623 .obs x
Select  Table
Fiber [ Telescope | Start | End [buration] it on ok
131951 5.89 280 PFU 26:55:60 21:19:60 B0:24:86 " serving Bloc *
ZL1BE AT S DL G I ] Exposure [ Num | CrossDisperser || | Exposure [ Num | Cross Disperser

01:32:00 02:19:40
Cyg  14.68 200 PFU [

5

00:26:00.000 3 |3 [ [ 2:4265 400 [3] |o0:26:00.000 [ |3 [ [ asearczis [

B D (L0 CEREH SRR R 00:26:00.000 3 3:4800-5441  [3] 90:26:00.000 3 5:6275-7419 [
Oph 17.00 200 PFU 84:20:48 ©6:23:00 62:02:20 g E ‘ | g g
O | e0:26:00.000 [ |2 1:3837-4265 [g]| O | 00:26:00.000 2 6:7419-9067 [
Slicer | Mirror FPE Telescope | POL 5X | POL DX
Record: 2| Morked: 1 || Included: 0 || Ermsedio | Tomn7 | \ REEE
O w0 O200 | @pue|@or| @ Ovar | OV (@) N e ’TE
Current date: | 23/06/2019 [3]  Starting time: | 20:55:00 @ 200 O 100 o D
| O au
Readout time: [ 80 [3] O30 O 13 |ORed OO0} OPL O sol @® ouv | @ quy | Overnead time: | 9o:05:00 E

b) don’t have any targets or you want to change targets
e See Section 4 for additional information!

e click ‘add another object” in ‘Observing programmes’ window and a new
window having targets pops up

5
Observing programmes 20150623.0bs o Observing targets in Mome/pepsi/ses/pepsi/PEPS/objects.tab x
File Table Select View
Select Table E DD DD
* Name v Spectrum | Type | RA | Del+]
M Telescope | start End [ Duration T LT E E—— T CEC S T
— — — Alpha Cyg 1.25 A2lae 20:41:25.92 +45:
HD 131851 PrU 20:55:00 21:19:00 00:24:00 TZ Tri 4.95 GOIII+G5IIT 02:12:22.28 +38:
T Crb 21:12:00 22:43:00 01:24:00 UX Ari 6.37 KeIV RSCYn 03:26:35.39 +28:
51 Peg 5.46 G2.5IVa planet 22:57:27.98 +28:
RS Oph 62:19:48 0B:47:48 HR 718 4.3 B9III Solar  02:28:09.54 +08:
VA7 Oy 1468 266 i R SRR HR 153 3.66 B21V Solar  00:36:58.28 +53:
: HR 3454 4.38 B3V Solar 08:43:13.47 +03:
58 AqL 563 208 PFU 03:43:40 04:20:40 60:37:00 EK Dra 7.61 GL.5V BYDra  14:39:00.22 +64:
V3665 Oph  17.60 200 PFU 04:20:40 §6:23:60 62:02:20 I Peg 7.20 Kev RSCUR  23:55:04.05 +28:
HD 194937 6.23 G9ILL 20:28:07.54 +08:
Theta8l Ori C 5.13 07 05:35:16.46 -05:
Beta Tau 1.65 BJIIT 85:26:17.51 +28:
Record: 2 | Marked: 1 | Inciuded: 0 | Erased: 0 | Total: 7 | | | #eo1sae 4,35 Alun Solar  94:56:36.72 +08:
24 Tau 6.28 A8V Pleiades 03:47:21.04 +24:
Current date: | 23/06/2019 |§ Starting time: | 20:55:00 |§ s Sl A e
Readout time: | 80 ol = O
E Record: 0 | Marked: 14 | included: o | Erased: o | Totar: 1635 | J

e choose the target and send it to the observing block

Observing targets in /nomepepsifses/pepsi/PEPSIiablects.tab x
Spectrum [ Type |
Alpha Cyg 1.25 A2lae 20
Tz T 4,95 GITI+GSIIT 02
X Ari 6.37 KeIV RSCVn 03
51 Peg 5.46 G2.5IVa planet 22
HR 718 4.38 B9III Solar a2
HR 153 3.66 B2IV Solar 0@
HR 3454 4.38 B3V Solar o8
EK Dra 7.61 GL.5V BYDra 14
II Peg 7.20 Kev Rscvn 23
HD 194937 6.23 G9IIT 28
Thetadl 0ri € 5.13 o 05
Beta Tau 1.65 B7III 085:
HR 1544 4.35 Alvn Solar  04:
24 Tau 6.28 ABV Pleiades
WASP 8 9.87 G6 TEP 23:
[l = I I |
Record: 0 | Marked: 14 | Included: 0 | Erased: ¢ | Total: 1635 |

e continue as in 2-a.

3. after the telescope operator gives the permission, click ‘PRESET"

11
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e ‘PRESET" to next target can be done already during CCD readout.

e Note that ‘Preset’ can be done in four different modes, but only the first one
should be used unless requested otherwise by the telescope operator:
— Active — the normal mode, uses wavefront sensor and guiding
Guide — no wavefront sensor is used, guiding yes
Acquire — only points and centres on hot spot

— Track — only points

5.4 Guiding

Guiding (and also focusing) is done by the telescope operator. Do not do anything
unless asked.

e ‘Engage’ opens the hatches so that the telescope operator can put the star in the
position.

-

I
@ o v

x

Target

+001:51:44.7

+001:39:30.5

(Do

O Guide O ros
2 s ez e—D| ‘ Guidestan [0 [ | O Aaure O Tack ® e
O Leftsx O Right DX ® SyncSXDX
Targe Binocular Telescone
emrorie] 8.8 e
Humiaity: [ 78.1 Winaspeed:| 5.5

[ 18:10:18.40 Paratiactic | +001:57:17.2

Dec: | -18:46:51.0 vre: [ 07:20:28.5

Azimuth: | +001:45:46.6 wsm:[ 18373308

Atitude: | 38:30:59.3 Local Time: | 00:20:20.8

EED
[
o000
e

Seeing: | 0.63

Ges+wrs: | 0K

omet[ 0.3 B

Right: PEPSIPFU

rocus: [ 30000 [

? Pi’?sl = - Fitter Filter

A = Control Interface @No ON2 ON3 [ ®No OnNz O Nos
Wainienance Guider & Enosoe. Guider Engage

12
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5.5 Observing
Start observations by clicking ‘Start’ in ‘PEPSI Spectrograph Control Interface’

PEPSI Spectrograph Control Interface x
\ I Exposure [ Num | cCrossDisperser | | Exposure [ Num | Cross Disperser
[oo:26:00.000 F (1 [ [ 3:4s00-5441 g [ o0:26:00.000 [ 1 [ [ sie278-7413 [F]
[o0:26:00.000 [ [3 [ [27a265 @800 [ [e0:26:00.000 [ |3 [ [Taisaaneie 7
O | oe:26:00.000 [2 [ 1:3837- 4265 O |ee:26:00.008 [F] [ 2 [ [ &:7419-9067 [¢]
Sticer
= @ pFu O vaTT a PEPSI S
s pectrograph
O varT O TUoBL 20 PEPSI f - Control Interface
® 200 O 1000 o) Les Of=s =
0 poL : :
A % % = First cycle: | 0 Last cycle: | 1 E
0 soi Time |ag:| 00:00: 00 lﬁ | V5558 Sgr
Mirror FPE Q Traces O Flat
Note: ‘
CECE LR ®) Litidr o) B Observers: | Oy MW 11
O Red O on Q Manual ‘ Start Stop || Abort H Calibs || Program ‘
SXS: LBT | SXT: LBT DXT: LBT | DXS: LBT
_op15 | subexpld | acleld | totai2/d | exp13 | subexpld | cyclel1 | total 2/4
00:18:04 - 00:28:31 - 00:44:04 00:18:04 - 00:28:31 - 00:44:04
| 00:10:26.4 (40%) - 00:15:33.6 (60%)] | 00:10:26.4 (40%) - 00:15:33.6 (60%)

If the exposure needs to be interrupted for any reason, use
e ‘Stop’ in case you want to save the data obtained so far

‘Abort’ in case the exposure time was not long enough for useful data

5.6 Calibration frames

After the observing night is over, it is time to take the calibration frames. Check that
you have stopped guiding and guider camera is on pause.

In the ‘PEPSI Spectrograph Control Interface’ window:

1. Click ‘Calibs‘ button to get a pop-up window:

.
PEPSI Spectragraph Control Interface x

| Exposure | Mum [ Cross Disperser | Exposure [ Num | cross Disperser
| 01:25:00.000 1 [ [0 s [01:25:00.000 ff [ 1 [ [ 657419 5067 @I

[ 00:04:00.000 [& |1 [ 242654800 [g]| O [o0:04:00.000 [5 (1 [ [ sie278-7419 @‘I

m]
O | co:04:00.000 5 |1 [ 1:3837-4265 O |oo:o4:00.000 5 [ 1 [ [ 4:5491-6278 I
m]

G Slicer

@ Blue O off

Maste Dark
e o Observers: ‘ I

s | s lﬂ‘mﬂ

O PFU @ vatT .. PEPSISpectrograph
VATT @ () " “PSI IL A Control Interface
O roL O soi AlP
O 200 Q 1000
O poL & O e First cycle: | 0 E Last cycle: | 1 E
nAr
Oso | O30 @ 1300 Time lag: | 00:00:00 [5] | HD 193030
Mirror FPE Q Traces O Flat
Note: |
O O
O

QO Red @ on

SXS: [ SXT: VATT DXT: FPE
| exp 1/1 ‘ subexp 1/1 ‘ cyele 171 | total 1/1 exp 1/1 | subexp 1/1 ‘ eycle 11
22:45:59 - 23:50:22 - 00:10:59 22:45:59 - 23:50:23 - 00:10:59
| 01:04:23.9 (76%) - 00:20:36.1 (24%) 01:04:24.2 (76%) - 00:20:35.8 (24%)

pZZs
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LARGE
BINOCULAR
TELESCOPE

Calibration Sequencer x
ThAr O 100 O zoo O 300 O zoop 100L 130L
FPE O 100 O zoo O 300 [ 200P 100L 130L
Traces O 100 O zoo O 300 O zoop 100L 130L
Flat O 100 O zoo O 3zo0 O 2o0p O 1ooL O 1zoL
Master O 100 O zoo O 300 [0 200 [J 100L [ 130L
Darik O any

2. Check that for wanted fiber(s) ThAr, FPE, and Traces are chosen

3. Click ‘START* button on Control Interface window:

PEPSI Spectrograpl

h Control Interface x

[ Exposre | Num | Cross Disperser

[ Ewomre | Num | Cross Disperser

[o0:26:00.000 [§ [1 [ [ 3:am00-saa1 [

[00:26:00.000 [§ [1 [ [ sezze-7a19 [

[00:26:00.000 [§ [3 [ [T2azes-ss00 [

[00:26:00.000 [§ [3 [ [ a5 eame @‘

O [oo:26:00.000 [§ [2 [ [ 13837-4265 [g

O [eo:26:00.000 [ (2 [ [ e7a19-9087 [g

Sticer

I @ PFu O VAT
O w0 O z00p
O vart
O roL O soi
O roL ® 200 O 1000

5 o O 00 O 1300 QO Thar O FeE

“Mirror FPE QO Traces Q Fiat

@ Blue @ orf O Master O Dark

F ‘?SI BY.. PEPSISpectrograph
perSl B

= Control Interface

ATP
Firstoycle: [ 0 [§  Lastoyeles[ 1[5

Time lag: | 00:60:00 [¢ | V5558 Sar

Note: |

Observers: | CW M IT

00:18:04 - 00:28:31 - 00:44:04

Ora| O O wanua! (s ) son ][ sson | [ coios | [omam ]
sxs: o7 o7 o7 oxs: 1o
i o1 | swepii | gaein | wmiza

00:18:04 - 00:28:31 - 00:44:04

\ G026 440%) - 0015 336 (60%]

00:10:26.4 (40%) - 00:15:33.6 (60%)

4. When calibration frames are ready, click ‘Calibs‘ again to close the calibration
sequencer window and to be able to do anything else.

1
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6 Raw data

6.1 Viewing obtained spectra

It is good to take a look at the spectra in order to see if you should change exposure

times etc.

1. Select the spectrum (highlighted with teal colour) you want to look at from ‘FITS
Image Browser® with Enter or click the arrow icon to send it to ‘Spectrum viewer’.
One can also look at multiple spectra by selecting them and clicking double arrow

icon.

B T e e x
Fie Select Toble Tools
Ext | Date-obs UT-obs | Exptime | Inagetyp] Object Crosdis DXRET | 5XF05 [ 0xF05 | SWR [ Phase| PID | Mote] Charave | Fielens[m: [=l
pepsib.20190525.018  fits 25/05/2018 23441585 EaT 3o s 1w R R 25118 Res
epear 200525 020 fits 25/05,2015 5 Ee S e e 2t R
epeir no0szs 021 tits 25/05/2015 . Eer o m e e B
epesb 20100525 019 fits 25/05,2019 0 S s Fe el
epeir 00D 022 fits 25052018 s = P st R
pepsib. 0100525 020 1its 25/05/2013 5 e 3 a0 s 1L Pt w755 R
epear no0szs 023 fits 25/05/2019 5 = s o e 1 e P
epeir ono0szs 02s fits 25/05/2019 o oo oo e 2o sue
epeib 200525 021 fits 25/05,2019 a2 = 2 s o 1 rue 275 e
fepeib 2010525 022 fits 25/05,2018 o o % ass o 1L Pt .07 e
epsir 2010525.025 Tits 25/05,2013 o e &5 s e 1 At 206452 Bue
epeib 200528 023 fits 25/05/2015 i 2 ams o 1 Fe e
epeit 200525 024 fits 25/05/2015 s = 2 s o 10 e e
epeit on00s2s 025 rits 25/05,2019 i Lo m re s R
pepeir 20100525 026 fits 25/05,2019 i = oo e M Rt w7 R
fepsit.2010526.000 Tits 26/05/2013 s e 3w s Pt s R
epear 200526 000 fits 26/05/2015 s = o s e 1 e 2702 pes
epesb 2100526 001 fits 26/05/2015 . Lo m Fe w51 e
epeit 200526 002 fits 26/05,2015 B = 3 s 1 e w7 e
pepsib. 0100526 063 7its 26/65,2013 7 ooiect D l0m4 3 e s 1mL T R % tess 275304 Rt
fepear 2no0s2s 001 fits 26/05,2019 . e e A s W e 205294 pes
fepesb. 20100526 004 fits 26/05,2015 s it D 1R 3 oamo s 1w T e [ e
Ppepsir.20196526.002 fits 26/85/2019 .8 object HD 143252 5: 6278 - 7419 136L VATT  FPE 142 tess 2055.877 Red 1
fepeib 20000826 005 Fits 26/05/2015 @ ofect 1D BT 3 awo s 1mL T R g w3 R
pepsir 0100526.063 1its 26/05/2018 " wiect 1D 178 6 019 - weT e wTT e m e e
fepeib 2000526 008 fits 26/05/2015 . ject 1Dl 3 amo sl e T e % 27097 pes
epear 200526 004 fits 26/05,2015 5 L A s W e 200529 s
epeib 2000526 007 fits 26/05,2019 s et 1D I 3 amo s 1m T e O 275077 pes
fepeir 2010526 005 fits 26/05,2018 s ovfect 1D lsSd97 6 0 a7 LML AT FrE Mmoo tem 20569 Rt :
pepsib.0100526.068 7its 26/05/2013 7 coiect 1D Do 3. 4wo sl 1w wTT e n e w1 R
epear 2no0s2s 00 fits 26/05/2015 X et 1D t0gss o o omer 1w T e w o wem 205t pes
epeib 2000527 000 fits 27052019 s wlect 0 17 3 amo sl 1w T e [ e
epear 200527 000 fits 27052019 s et 10 w7 s e 1w T e [ e
fepeir 20100527 001 fits 27/05,2013 i wiect BT 6w e T R e 20754 pes
pepsib. 20100527 001 fits 27/05/2013 2 wiect W77 3w s e AT R e 275140 Res
I Z D}
Record: 65 I Marked: 0 I Inciaded: 0 T =0 I Tota: 101 I

o

2. The active window in ‘Spectrum viewer' has a cyan frame. Select the area you
want to look at closer by drawing a red box with, for example, a mouse. To see
a summed spectrum from selected area Press ‘Enter, or Click the normal ‘Sigma
icon (one dimensional cross-cut in horizontal direction) on top of the viewer (the

other sigma makes it in vertical direction)

3. Now you have a spectrum plot where you can see the ADUs:

Iy
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View Tools ]

X range: 2486 10215 (7889) Y range: 197480 337380 (139908)

6.2 Estimating signal-to-noise ratio

1. Select an area with mouse from highest continuum values to lowest (don’t be
distracted by high fabry-perot peaks) and click ‘Sun‘ icon on top of the spectrum
viewer:

EBOEEC NS

X range: 2406 10215 (7809) ¥ range: 157400 337300 (139900) I

2. You get a pop-up window there the S/N estimate is given, save that information
into fits list by clicking ‘Save‘:

Signal/Noise

FITS keyword | CCD gain [¥]

| GAIN les H
”_-@\ Estimated signal/noise ratio:
PN 559
g0

o] b [em]
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7 Telemetry

It is essential to check the telemetry from time to time:

If something is wrong and you are not trained to fix the problem, contact a
person who is!

The most important is the ‘Pressure’ in PEPSI Chamber window. If ‘In’ value has
red background, and one sees that pressure curves follow each others, everything is not
fine.

¥ range: 20.24 2.28 (8.84)

X range: 39/86/2019 §9:89:39.240 33/66/2010 23:08:26.883 (8:22:58:56.541)

Above optical table, C Radvel drift, m:

o1:20.235 [J 03[ 20.247 O 05:] 20.462 [0 ©07:] 20.100 [ o09:[ 20.262 O 11:[ 20.043 O 13:[ 19.090 O RV blue: [ 2660.620

02| 20.206 [ 04: 20.192 [ 06:| 20.162 [0 o8:| 20.269 10:[ 20.26 O 12:[ 20.189 O 14:[ 20.089 O RV red: | 2583.556 [
0n optical table, C Humidity, %

or:[ 20101 [ o04:[ 20037 O o7:[ 19037 O 10:[ 0078 O 13:[ 10077 O 16 19012 O 19 19.868 O Table: | 3.506

o0z[ 20083 [ o5:[ 19.99 [ o8| 19.977 1| 2612 O 14 19.98¢ O 17:| 19.833 O 20:| 19.872 O EBox:| 1.736 O

03[ 20.085 [ o6:[ 20.039 O 09| 19.859 [0 22| 19097 O 15[ 200004 O 18| 19.861 O 21| 19.913 O out:[ 31417 O

Optics, € ean temperature, ¢
M2red: | 20.103 [] CamRed:| 20.036 [] CCDred:| 19.761 []  FPEL:| 19.703 [] FPE2:| 19.714 [J
M2blu: | 26.087 [] Camblu:| 20.126 [ ccDbiu:| 19.914 [] Grating: | 26.087 ML | 20.154 O

Coolant, € Supply Box, € Pressuregbal
Glycol:| 12.349 [ Flow:| 18.776 L[] SupBox1: | 20.788 Cryotiger: [ 19.5 O out: | 698.201
Water: | 16,014 Flow:| 1.837 O SupBox2: | 19.824 [] cCabinet:| 21.0 [] in: [ 701,999
Airout: [ 19.088 [ Flow:| 58.091 [ Gas, ppm: 5 O

Last update at 23:08

.
= = PEPSI Chamber
e o0 @ | A S W=
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Other important measure is ‘Dewar heater’ in PEPSI CCD window. If it approaches 0,
the dewar pressure rises and pumping is needed.

[ Bive CCD Camers Red CCD Camera

€CD temperature, K ewar | CCD temperature, K

a:[ 153.000 a:| 153.000

B[ L2 O 5 5[ 153021 O

o[ mes O

18
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8 Troubleshooting

Sometimes the software program freezes or even crashes (STA Archon time out). If that
happens, find the following terminal

-- Timeout in

Timec

and type Ctrl+4c and start all over again.

If terminal gives ‘Lost connection with Camera’;, one can go to ‘PEPSI Control Unit’
Maintenance, but in order to do that, you should know what you are doing.

19
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